£04                         PRELIMINARY.
/>, etc., are placed as far from the fixed axis as possible, consistent with this position of £> the motion of the system will be unstable. -
303.    The rectilinear motion of an eldhgated body lengthwise, or of a flat disc edgewise, through a fluid is unstable. • But the motion of either body, with its length or its broadside perpendicular  to the , direction of motion, is stable.    Observation proves the assertion we have just made, for real fluids, air and water, and for a great variety of circumstances affecting the motion; and we shall return to the subject later, as being not only of great practical -importance, but profoundly interesting, and by no means difficult in theory.
304.    The motion of a single particle affords simpler and not less (instructive illustrations of stability and instability.    Thus if a weight,
hung from a fixed point by a light inextensible cord, be set in motion so as to describe a circle about a vertical line through its position of equilibrium, its motion is stable. For, as we shall see later, if disturbed infinitely little in direction' without gain or loss of energy, it will describe a sinuous path, cutting the undisturbed circle at points successively distant from one another by definite fractions of the circumference, depending upon the angle of inclination of the string to the vertical. When this angle is very small, the motion is sensibly the same as that of a particle confined to one plane moving undei the influence of an attractive force towards a fixed point, simply pro-'portional to the distance;; and the disturbed path cuts the undisturbed .•circle four times in a revolution. Or if a particle confined to one plane, move under the influence of a centre in this plane, attracting with a force inversely as the square of the distance, a path infinitely i little disturbed from a circle will cut the circle twice in a revolution. [Or if the law of central force be the nth power of the distance, and ii ! n + 3 be positive, the disturbed path will cut the undisturbed circular
. orbit at successive angular intervals," each equal to - ...          But the
N/tt+3
motion wUl be unstable if n be negative, and - n > 3.
305. The case of a particle moving on a smooth fixed surface under the influence of no other force than that of the constraint, and therefore always moving along a geodetic line of the surface, affords extremely simple illustrations of stability and instability. For instance, a particle placed on the inner circle of the surface of an anchor-ring, and projected in the plane of the ring, would move perpetually in thai 'circle, but unstably, as the smallest disturbance would clearly send it away from this path, never to return until after a digression round the outer edge. (We suppose of course that the particle is held to the surface, as if it were placed in the infinitely narrow space between a solid ring and a hollow one enclosing it.) But if a particle is placed on the. outermost, or greatest, circle of the ring, and projected, in its plane^.an infinitely small disturbance will cause it to describe a sinuous path cutting the circle, at points round it successively distant by angle*